a total of 306 patients underwent mitral valve repair and those cases that underwent isolated mitral annuloplasty were excluded. 
Introduction
Since 1960, there have been many reports of mitral valve repair published. 1) Many techniques have also been described by Carpentier 2) in 1983, David 3) in 1989, Frater et al. 4) in 1990, Lawrie et al. 5) in 2006, etc. Since "the French correction" described by Carpentier, many surgeons have used the resection and suture technique for the posterior leaflet disease. By contrast, Perier 6, 7) reported a technique without leaflet resection, described as the "respect rather than resect (RRR technique)''. This method may improve the success rate of mitral valve repair because it is possible to suture the artificial chordae many times if needed.
In our hospital, the mitral valve repair technique has changed from the Resectional technique to the "RRR technique''. We compared the mid-term outcomes between the RRR technique and the Resectional technique approach for posterior leaflet disease.
Among the 306 patients, 106 patients exhibited only posterior leaflet disease. Fifty of the 106 patients underwent RRR technique (Group A) and 56 patients underwent the Resectional technique (Group R) respectively. We present the patient profiles in Table 1 .
Operative technique
Forty-two cases (18 in Group A, 24 in Group R) were treated through a partial L-sternotomy with mini-skin incision and the remaining cases were treated via a median sternotomy. The mitral valve was approached via a left atriotomy. Mitral annuloplasty sutures were placed and retracted to expose the mitral valve. The prolapsed segment of the mitral valve was identified with a saline pressure test.
Resectional technique (Quadraangular resection)
The sizing of the artificial ring was primarily based on the length of the anterior leaflet and intertrigonal distance. When there were differences of size between these lengths, we selected the larger size of the artificial ring. We usually performed this resectional technique as "Quadraangular resection''.
In general, a full ring, Carpentier-Edwards Physio (Edwards Lifescience, Irvine, CA, USA) or CarpentierEdwards Physio II (Edwards Lifescience, Irvine, CA, USA) was placed. However, a flexible ring, Tailor ring (St. Jude Medical) was placed when we observed systolic anterior motion (SAM).
RRR technique
We used CV-5 expanded polytetrafluoroethylene (ePTFE) sutures (GORE-Tex; WL Gore & Associates, Inc., Flagstaff, AZ) for artificial chordae to connect to the papillary muscle and control the number of artificial chordae according to the area of prolapse. The length of the ePTFE suture was determined after filling the left ventricle (LV) with saline solution. Once the length of the ePTFE chordae was adjusted, a clamp was placed on the suture to avoid sliding of the knot while tying the sutures. The average number of artificial chordae was 2.6 per operation (range: 1-5).
Anticoagulation therapy
Patients were treated with warfarin for 3 months after the operation and Aspirin (100 mg/day) for the rest of their lives. After 3 months, warfarin was discontinued in patients with sinus rhythm patients, but aspirin was not discontinued.
Follow up
The follow up period was 40 ± 22 months (2∼88 months) and 79 ± 31 months (12∼130 months) in Group A and Group R, respectively, and the follow up rate was 98% (49 patients) and 93% (52 patients) in Group A and Group R, respectively. Postoperative complications were analyzed according to the "Guidelines for reporting morbidity and mortality after cardiac valvular operations'' approved by the Society of Thoracic Surgeons (STS). 8) 
Echocardiography
Echocardiography was performed to check the configuration of mitral valve and mitral regurgitation. Follow-up echocardiographic examination was conducted at the operation (trans-esophageal), the discharge, 3 months after the operation, every year for 1 year after operation.
Statistical Analysis
Statistical analyses were performed using SPSS. Continuous variables are reported as the mean ± 1 SD (standard deviation), and categorical variables are reported as percentages. Chi 2 test and Mann-Whitney U test were used to determine statistical differences. The Kaplan-Meier method was used to estimate the event-free survival probabilities. Survival estimates are reported as the mean ± 1 SE (standard error). The log-rank test was used to ascertain differences between groups. Results were considered significant if p values were less than 0.05.
Results
A total of 306 patients underwent mitral valve repair. Those patients undergoing isolated mitral annuloplasty were excluded. One hundred and six cases exhibited isolated posterior mitral valve prolapse. Fifty patients underwent repair with the RRR technique (using Artificial Chordae, Group A) and 56 cases underwent resection (Group R). The operative data are presented in Table 2 . In most patients, the mitral valve was approached via a median full-sternotomy and left atriotomy. Eighteen of the patients in Group A (36%) and 24 of the patients in Group R (43%) were approached by way of Mini-L-sternotomy. Concomitant procedures included tricuspid valve annuloplasty in 21 (42%) and 14 (25%) in Group A and Group R, respectively, Maze procedure in 17 (34%) and 14 (25%) in Group A and Group R, respectively, coronary artery bypass grafting in 1 and 3 in Group A and Group R, respectively, and aortic valve replacement in 1 and 5 in Group A and Group R, respectively. The cardiopulmonary bypass and aortic cross clamp time (minutes) were 183 ± 39 and Table 3 . Mitral valve area (MVA) in Group A was bigger than in Group R at postoperative phase and late phase respectively. And peak pressure gradient in transmittal valve was less in Group A than in Group R at the above two phases. Follow-up trans thoracic echocardiography was performed in 49 patients (98%) and 52 patients (93%) in Group A and Group R, respectively. None of the patients required reoperation for recurrent mitral regurgitation. There were no signs of mechanical hemolytic anemia or infective endocarditis in either group. The follow up period was 40 ± 22 months and 79 ± 31 months in Group A and Group R, respectively, and the follow up rate was 98% (49 patients) and 93% (52 patients) in Group A and Group R, respectively. Echocardiographic follow up was completed for 98% (n = 49) in Group A and 100% in Group R. At the 8-year follow up, all cause mortality was 97.8% and 98.1% in Group A and Group R, respectively (p = 0.87), and freedom from moderate mitral regurgitation was 91.7% and 94.6% in Group A and Group R, respectively (p = 0.26); Figs. 1 and 2.
Discussion
The leaflet resection technique, described by Carpentier 2) in 1983, is commonly used for mitral valve repair of posterior leaflet disease, and has provided good long-term results. Recently, triangular resection has become a popular and widely accepted technique 6) for repair of posterior leaflet disease. However, leaflet resection can also restrict posterior leaflet motion due to monocuspidization with the technique. There is no resection technique that completely preserves posterior leaflet mobility and maintains the physiological role of the leaflet. Through this technique, the posterior leaflet was completely preserved and remained flexible; effectively increasing the surface of coaptation, moreover reducing the height of the posterior leaflet and may help to reduce the risk of post-repair SAM. As described by Lange et al., 10) reduction in the annular size may be a risk factor of SAM. There was no postrepair SAM in both groups. There were 3 reasons why no post-repair SAM especially in Group R. One was the evaluation of intraoperative transesophageal echocardiography, the second was repeatability of putting the artificial chorda and the last was the possibility of implant of one size larger than that of resectional technique group. There was no significant differences in MVA , peak pressure gradient and ejection fraction (EF), however, at least we showed bigger MVA, less gradient and higher EF in Group A in Table 4 . The advantages of this technique are that it is "easy to reset and try again (suitable for trainees) '' 11) and provides opportunities for trainees to gain experience in mitral valve repair. Furthermore, leaflet motion is preserved physiologically, 12, 13) especially in the posterior leaflet (see Fig. 3 ). Further examination is needed to fully elucidate the merit(s) with respect to the preserved leaflet motion. By contrast, this approach requires a slightly advanced technique to suture CV-5 (3/8 circle 13 cm needle, line length 76 cm) to the papillary muscle; although the suturing technique itself is very simple. However, this difficulty was overcome by the use of a needle holder for minimally invasive cardiac surgery (MICS), because the shaft of the needle holder for MICS is long and these instruments make it easy to perform better and more accurate repair.
In this report, there were no cases of reoperation after this technique; however the follow up period in this study was relatively small. Seeburger et al. 14) described that freedom from valve-related reoperation was 98.7% at 5 years using the loop technique. Because there were no cases of re-operation, the freedom from re-operation was 100% and acceptable compared with the results described by Seeburger et al. 14) We attempt to suture CV-5 on the leaflet many times if necessary, until the mitral valve adopts a normal configuration. We believe that it is very important that we attempt to perform mitral valve plasty until we achieve good mitral valve configuration.
In conclusion, the midterm results of mitral repair for posterior leaflet disease with RRR technique, using artificial chordae, revealed equivalence with the McGoon technique.
Limitation
Although the long-term durability of this technique is unclear, follow-up of the RRR technique is necessary. The follow up ranges with the different surgical procedures were also different.
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